Brain-derived neurotrophic factor (BDNF) gene delivery into the CNS using bone marrow cells as vehicles in mice.
Brain-derived neurotrophic factor (BDNF), a member of the neurotrophin family, is protective in animal models of neurodegenerative diseases. However, BDNF has a short half-life and its efficacy in the CNS when delivered peripherally is limited due to the blood-brain barrier. In the present study, bone marrow cells were used as vehicles to deliver the BDNF gene into the CNS. Marrow cells obtained from 6 to 8 week-old SJL/J mice were transduced with BDNF expressing pro-virus. RT-PCR analysis revealed that BDNF mRNA was expressed in transduced but not in non-transduced marrow cells. Additionally, virus transduced marrow cells expressed the BDNF protein (296+/-1.2 unit/ml). BDNF-transduced marrow cells were then transplanted into irradiated mice through the tail vein. Three months post-transplantation, significant increases in BDNF as well as glutamic acid decarboxylase (GAD(67)) mRNA were detected in the brains of BDNF transplanted mice compared to untransplanted animals, indicating biological activity of the BDNF transgene. Thus, bone marrow cells can be used as vehicles to deliver the BDNF gene into the brain with implications for the treatment of neurological diseases.